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US-NAG61 Proposal

First discussions spring of 2012

The need for improved hadron production measurements is
recognized, notable lack of nC interaction data

Pilot run June-July 2012, 128 GeV pC

2012-2014 developed analysis capabilities
T2K analysis

not part of US-NA61, but overlap of people is large
USNAG61 pilot run (2012)

August, 2013 discussion with DOE on proposal
Submitted in July, 2014

Funded (DOE) for FY2015-FY2017
CERN SPSC approval in fall of 2014
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NA49 158 GeV Proton Carbon pC->m*,pX
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Proposal

Hardware Components

Organization
Geoff Mills

DRS4 electronics upgrade

Vittorio Paolone is responsible for ~65 motherboards

Forward Tracking TPC

Eric Zimmerman is responsible for the forward TPC
mechanical structure, H.V. supplies (?)

Goal: significant data runs in FY2015/2016
Analysis coordinator: Alysia Marino
First cross section results ~ early 2017
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Proposal Submitted in July, 2014

Hadron Production Measurements

for Fermilab Neutrino Beams
US participation in the NA61/SHINE experiment at CERN

Proposal

Abstract

We propose to develop a collabaration with the NA61/SHINE expertment at CERN to ex-
platt 185 powerful capabtlities for partick production measumments  This effort would
allow the US group to collect dedscated and optimized high-predsion hadron productian
data reeded to tmprove modeling of canent and future Fermilab neutrine beams. We plan
o expose both thin targets and wplicas of targets used at Fermitlab to the NA6] hadron

beam to accumulate a large and comprehenstve data set. An inittal phase of this program
s underway and is suppored by existing funds. A group of US phy sicists partictpated tn a
pilot nun durtng the start-up of the 2012 rum of NAE, and also became integrated into the
analysis effort contered at CERN. The ptlot run used a 120 GeV/ ¢ proton beam on a thin
gFraphite target, and the data set will provide valuable measurements for the MINERvA ex-
perment The cunent proposal is to add some modest hardware upgrades to the NAE] ex-
pertment tn 2014 and 2015, and to execute a program of data runs tn 2015 and 2016 that are
destgned spectfically for enhancing the Fermilab neutrino program. Sappart for students
and pastdocs will be necessary to ensure the timely deltvery of published cross-sections in
an analysis effort over the next four years
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The US NA61 Collaboration
S.R Johnson, A Marino, E D. Zimmerman
University of Calarado, Bowlder, Colarado 50302, USA
D. Harris, A Marchionni
Fermi National Acoderator Laboratary, Batamia, [tinas 60510, USA

C Mauger G. B. Mills*
Los Alamos Nationa! Laboratory, Los Alamos, New Mexdco 87545, USA

T. Garroll, L Danko, B. Messerly 1. Naples, V. Paclone
Department of Physics and Astronomy, University of Pittsburgh, Pittsburgh, Pennsytoarua 15260, USA

K Lang
Department of Physics, University of Texas af Austin, Austin, Texas 78712, USA

L. Aliaga, M. Kordosky, ]. Nelson
Department of Physics, College of William & Mary, Williamsburg, Virginia 23187, USA

Funded FY14-17
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Hardware Contributions

Electronics upgrade for TOF and beam counters
(mother boards for ~3000 channels)

University of Pittsburgh (Vittorio Paolone)

5 GHz waveform digitizer (DRS4 based)

Forward TPC chamber mechanical construction

University of Colorado (Eric Zimmerman)
Covers gap in forward regions
Electronics already available
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US-NAG61 Forward TPC Design Progress

Possible locations for new FTPC

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Existing GAP-TPC whose technology will be replicated.
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I'hin Target Run Program: October 2015

‘ proton+pion event totals || Incident proton/pion beam momentum
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Summary

Program to make high quality hadron production
measurements with the NA61 (formerly NA49)
spectrometer for the Fermilab NuMI (current) and
LBNE (future) beams

Proposal has been funded FY14-17

Hardware upgrades in the design stage, expect
installation in FY2016

First thin target data run in October 2015
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NA61 Coverage of LBNE Flux Sources

NuMu Flux
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Systematic Error Fluctuations due to Hadron Production Cross Section
Uncertainties with USNA61 Measurement Errors
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Particles Leaving Target Weighted by Neutrino Flux
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NA61 Acceptance

production angle (mrad)

production angle (mrad)

production angle (mrad)

production angle (mrad)

production momentum (GeV/c)
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